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1 Define Operating System. What are the goals of Operation systems? Explain [10] | CO1 L1
2 Explain key features of Batch processing and Multi programming OS with neat ~ [10] | COl | L2
diagram and explain their advantages and Disadvantages
3 Explain with neat sketch the view of OS on process / Process Environment &  [10]  CO2 | L2
PCB structure
4 Define process state. With neat sketch explain the process fundamental state [10] coz L2
transition diagram or process life cycle.
5 Explain key features of Time sharing processing and Real Time OS with neat [10] cOo1l L2
diagram and explain their advantages and Disadvantages.
6 Explain following terms 1) Preemption 2) Remote Procedure Call (RPC) 3) Dispatching [10] CO2| L2
4) Context Switching 5) OS Modes — user mode & privilege mode
7 What are the advantages of threads over process? Explain kernel level threads. [10] CO2| L1
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Process context

Figure  Kernel's view of a process.
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The unique id assigned to the process at its creation.

These ids are used for process synchronization, typically for
a process to check if a child process has terminated.

The priority is typically a numeric value. A process is
assigned a priority at its creation. The kernel may change
the priority dynamically depending on the nature of the
process (whether CPU-bound or I/O-bound), its age, and
the resources consumed by it (typically CPU time).

The current state of the process.

This is a snapshot, i.e., an image, of the PSW when the
process last got blocked or was preempted. Loading this
snapshot back into the PSW would resume operation of the
process. (See Fig. 2.2 for fields of the PSW))

Contents of the general-purpose registers when the process
last got blocked or was preempted.

For a process in the Mocked state, this field contains
information concerning the event for which the process|is
waiting.

Information concerning locations of signal handlers (see
Section 5.2.6).

This field is used to form a list of PCBs for scheduling
purposes.
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Figure Fundamental state transitions for a process.



Table . Causes of Fundamental State Transitions for a Process

State transition

Diescription

ready — running
blocked — ready

FunRing — ready

running — blocked

running — lerminated

The process is dispatched. The CPL begins or resumes
execution of its instructions.

A request made by the process is granted or an event for
which it was waiting occurs,

The process is preempted because the kernel decides to
schedule some other process. This transition occurs either
because a higher-priority process becomes ready. or
because the time slice of the process elapses.

The process in operation makes a system call to indicate
that it wishes to wait until some resource request made by
it is granted, or until a specific event occurs in the system.
Five major causes of blocking are:

* Process requests an 1/O operation

* Process requests a resource

* Process wishes to wait for a specified interval of time
* Process waits for a message from another process
Process waits for some action by another process.

Execution of the program is completed. Five primary
reasons for process termination are:

* Self~termination; The process in operation either
completes its task or realizes that it cannot operate
meaningfully and makes a “terminate me” system call.
Examples of the latter condition are incorrect or
inconsistent data, or inability to access data in a
desired manner, e.g., incorrect file access privileges.

* Termination by a pareni: A process makes a
“terminate F;” system call to terminate a child process
P;, when it finds that execution of the child process is
no longer necessary or meaningful.
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6) a) The OS takes away the CPU from a program after it has executed for the specified period of

time, and gives it to another program. This action is called preemption. A program that loses the CPU
because of preemption is put back into the list of programs waiting to execute on the CPU.

The scheduling policy employed by an OS can influence both efficient use of the CPU and user service. If
a program is preempted after it has executed for only a short period of time, the overhead of scheduling
actions would be high because of frequent preemption. However, each program would suffer only a short
delay before it gets an opportunity to use the CPU, which would result in good user service. If preemption
is performed after a program has executed for a longer period of time, scheduling overhead would be
lesser but programs would suffer longer delays, so user service would be poorer.

b) A process calls a procedure that is located in a different computer system. The RPC is analogous to a procedure
or function call in a programming language, except that the OS passes parameters to the remote procedure over the
network and returns its results over the network.

c) Dispatching: Setting up access to resources of the scheduled process and loading its saved CPU state
in the CPU to begin or resume its operation.

d) Context save: Saving CPU state and information concerning resources of the process whose operation
is interrupted.



e) Kernel and User Modes of CPU Operation The CPU can operate in two modes, called user mode and
kernel mode. The CPU can execute certain instructions only when it is in the kernel mode. These
instructions, called privileged instructions, implement special operations whose execution by user
programs would interfere with the functioning of the OS or activities of other user programs; e.g., an
instruction that changes contents of the memory protection information (MPI) field of the PSW could be
used to undermine memory protection in the system. The OS puts the CPU in kernel mode when it is
executing instructions in the kernel, so that the kernel can execute special operations, and puts it in user
mode when a user program is in execution, so that the user program cannot interfere with the OS or other
user programs. We assume the mode (M) field of the PSW to be a single-bit field that contains a 0 when
the CPU is in kernel mode and a 1 when it is in user mode.

8)

Advantages of Threads over Processes

Advantage Explanation
Lower overhead of creation Thread state consists only of the state of a
and switching computation. Resource allocation state and

communication state are not a part of the thread
state, so creation of threads and switching between
them incurs a lower overhead.

More efficient communication  Threads of a process can communicate with one
another through shared data, thus avoiding the
overhead of system calls for communication.

Simplification of design Use of threads can simplify design and coding of
applications that service requests concurrently.




